Ubiquitin-proteasome profiling for enhanced detection of hepatocellular carcinoma in patients with chronic liver disease.
A reliable test for the detection of hepatocellular carcinoma (HCC) could improve disease management. Recent reports suggested a link between abnormalities in the ubiquitin-proteasome system (UPS) and HCC. We investigated the potential of using UPS markers, along with HCC markers, to differentiate HCC from chronic liver disease (CLD). Sera from 135 HCC and 262 CLD patients were retrospectively analyzed for levels of UPS markers (proteasome, ubiquitin, and proteasome enzymatic activities) and the conventional HCC markers alpha fetoprotein (AFP), AFP-L3, and des-gamma-carboxyprothrombin (DCP). Multivariate logistic regression analysis was used to develop a model for differentiating HCC from CLD. The model was developed using a subset of 98 HCC patients and 104 CLD patients with advanced fibrosis or cirrhosis (Metavir F3-4) and then validated using an independent set (37 HCC and 44 CLD (F3-4)). A UPS signature model incorporating six markers (trypsin-like, caspase-like, chymotrypsin-like, and normalized chymotrypsin-like activities of proteasomes; AFP; and DCP) accurately differentiated HCC from CLD (area under the curve = 0.938 [95% confidence interval, 0.884-0.991]). When analysis was restricted to patients with tumors ≤ 3 cm, the UPS model exhibited higher sensitivity (83.1% vs 51.8%) and specificity (90.2% vs 83.7%) than the three conventional markers, with good positive predictive values (34.2% vs 15.1%). These results were confirmed in the independent validation set. The UPS signature in combination with AFP and DCP provides sensitive and specific differentiation of HCC in patients with CLD. The importance of the UPS in HCC suggests that therapeutic approaches targeting the UPS should be explored.